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against the physical force of diffusion. Thus, if the concentration of
urea be added to by the oral administration of urea, the absorption
of water by the tubules is interfered with, and the urea acts as an
osmotic diuretic. Accordingly, when the cells of the tubules are lost
by catarrh or necrosis, the power of retaining urea in the tubules is
impaired and urea passes back into the blood. In fact if there were
no epithelial barrier all the urea would pass back into the capillary
blood. This was the view adopted and expounded by Shaw Dunn
and supported by much work done by him and his co-workers in various
papers on experimental nephritis. In experimental tubular nephritis
produced by chemical agents, corrosive sublimate, uranium nitrate,
etc., in which there is no significant glomerular lesion, the retention
of salt and water may be attributed to the failure of the normal selecting
and conducting function of the tubules owing to the damage of their
cells ; these substances accordingly pass back into the blood together
with urea and all the other urinary constituents, which are therefore
reabsorbed and so retained. The same probably obtains in human
diseases where there is severe tubular damage with oliguria and some-
times anuria, e.g. yellow fever, lower nephron nephrosis, etc. In
subacute azotsemic and chronic nephritis there is also diminution in
the total number of functioning nephrons. Of course, a combination
of insufficiency of glomerular filtrate and tubular defect leading to
back-diffusion will be specially effective in leading to urea retention.
In the hydraemic type of subacute glomerulo-nephritis and lipoid
nephrosis there is the important association of oliguria with satis-
factory excretion of urea, and this obtains also in amyloid nephrosis
and some cases of nephritis of pregnancy. This is a difficult problem.
The absence of a rise in the blood urea indicates that the patient is
excreting successfully as much urea as is formed daily; and since
this is achieved in spite of reduction in the final urinary volume, it
indicates that the original volume of glomerular filtrate is about normal
and that the oliguria is attributable to excessive tubular reabsorption,
a supposition supported by the high concentration of urea, etc., in the
urine in such cases. It seems to us that abnormally increased reabsorp-
tion of water is necessary for an explanation of the oliguria which occurs
in the absence of urea retention, but the way in which this is brought
about is uncertain. It is important, however, to appreciate how small
a functional error is involved; with a glomerular filtrate of about
180 litres per day normally all but 1-5 litres is reabsorbed ; an error
of reabsorption of only 0-5 litre per day, i.e. of about 0-28 per cent.,
will reduce the urinary volume by one-third, i.e. to 1 litre per day,
and thus lead to marked fluid retention. In hydrsemic subacute
nephritis the reduction in urinary volume averaged over a period may
be much less than this, and the functional error required to produce
such a degree of oliguria is correspondingly smaller.
In addition to estimation of blood urea, other tests have been introduced
in the clinical study of renal efficiency.    One of these is the urea concentration